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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (1 30A, 130B) and plural program counters (1 10A, 1 10B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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8 1 8¥?>t-? l^'x * k SSI P<7>««gi£S£<£ffl LT 

2t¥<0«fig§IS£{iiffl LT33 2 rD/5A*>)y^^7 
o^5A^tDHffSrMJirri,m2 ; E-Kt. tffi^t 

[IS^PiJBfcrlttBJl] 
[0001] 

n (vliw) zm-rzhcox-ht. 

[0002] 

[l£fc<08«] *^iVLIE (M3k&<frm. Very Long 
Instruction Word) -?4 ?07"D-fe-yU-&tf-f 4 i^/P 
ffi^Tn-t yir (DSP) <7>#if ClOffiftT) 

&i§&{C(i. \y Ol-Mf^ ( instruction 

level parallelism 1LP) mFfr?&Wj££ O^fiMt 

xT ■ T7V1--is3>im<t-tZlg&wm&lLP£ 
{&7l£?SfflT'#&v\ fXtlsKjlMiym (TLP) a* 

si^jirafcfc* v*4«ifcwwres * ; k 1 uf uf 

££tf. VLIim3*-y1r<^#&fMl± x fflsg£lLP 

mzara-t ^<r>^<<m^m.\rr^ v>vx-h <o . 

t £ CO fc ffiffl nTlgTj) * £ k *^*T H h . 
[0003] 

[!£TO¥&LJ: 9 fc-tSISS] VLIWJi-f s^JHff? 

mo&miztmzffi*. %<m<r> ^wmymm (nu 

■ber crunching) j 77!)^-y 3 yfclUPtt&fiJOj: 

< ^fijg^rr u ^r->- a i raoro-fe -y 



a^7A • A-7^A<7)£££*>i«"C£l.,r k£&-Sk 
3>-JiDSPtSlfflMa^X^c7)M^Sr5-y^x^|,. & 

%co?z?mn%;k'miE\w£Gix\,^\ m.x 

[0004] ^omMti^^ffiTJXOfflitU!. m 

»m )vt m^x^ ; jy.-Mzx hnm.ru 

*>yW£-£vX-fAj k^ 3 £ft<7)*ffl$m[i5, 574.93 
J: 3 U >y H^VLlW^-C* h . tr 

•y 7 a >-^M ;l^{c#-VLlW|Stcffl5 $ y ? 

iZmk-t&X'&Z 5 £&<9#|:$:£iflr3-X h V 
WarFC#-*>*H£ii-<&4J-X r 'J -Ak LTfSfrSfl. 
[0005] X—rt-X-r—y ■ 7o-c y-t ( 
khX'ZZ) fc^LTIi. WkoKfflJ >?-V--?Z 

tuza-v ■ xho-Acrmfwmmztix^z,. 

fc. XM;-AA*^N^*^x-y^$ft. iXV^TB* 1 
^NfiHM^ XltWmtfXh-fr (stall) -r&^T'A*» 

^»7x y^-l'A^X'^m^x h-;i>i-2>iX'UzQ)&i 

•5. ^fftl.. ^^S^OT-o-fe y-tiirf^fSWi. -fe^ 

^^^E^-rs^at^aj tv^m^^o^ir 

m771,138-^(c^$itTv^. -h;l-K;U-^fl6liRfS 
^fi^T'H^ Sfll. 2S^^* y 7 r t X S7Dt -y 

453^- ki$ig£STn-fe -/D-tc J: Sa»XW -y Ki&i!^ 
LTV^. t*D3-*>^1»:VLIW#It. iSy-Vm 

^^HEP^tr*!!^^. 222. 790^i!$fg£Sft£S 
[0006] JntT. VLIwrn-b •y?\tmzWBLMZ& 

*vwmzmk*-izmz.hk. mwmnmmtz 

[0007] 

immmt&tzibmm wtf-tv 

tsfm^Mr-^ ■ 7a-t -/VX'f>h. t — 9 ■ Txx 

* y ^ti^ i xmg 2 €- vnt'iitifrx'&miizmtt 
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7 A* *}V9<r>®WTX"r- 1> VitXfnW®. Uzi><D 

t mmmnsmzm ixra^y^acm 

[00 08] WLm<r)T-9V=JX9\iA^ Y*ftb 
M»±AiM hTOkBt^ F<7>#SLfc¥#tf>£>*8fi£ 

?Ta-fe -y Wt 2 mmSL UzTVfy&Gi^X F 'J - 

j>£mmz>m^mx'*>&. T-?Tn*vmm&® 
mmwjx^. 4--&< t i> im'mm^Jx^Af 

ti. mmmmm\si;x?(DAiM fimhcj:9im 

&wfiA+M mftzmmi. mmmwxtnB-t 

[0009] r-^rn-fe vWifii^XlifflWUiSx? 
cvvmzitixm 1 ^6— Kfrt^*- F^V ^LTSfS 

2*- F*»fc* 1 =E- F^^ST'S 6. 

[0 0 10] *2*-FTtt. f-?7n-b7tli. # 

7±xth2i<r)$i^xyy-&iizi8g-th. t.tz\t. 

( 1 ) A-»M Y^-fVisXfbAV* Ftf>«SE§IS 
(2) Bt^H<0f-^l/^i:B 

ffig&mzgm 1 f u-akje 

OfiifflSfU.B-'M Hc7)T-^^^^coatS*^L 
MB' -*M F^x-^l^'X^cOffl^X/CkJ:^ £ 
(QSHFCtt. f-^Tot yfli. B-9">f F<7)®6£f£B 
£6!ffl LxmfZtiZ, f-^rot 7tWt «f£§!E 
a^^$-#BS-rs^<0^2r^tf^2^X F y -A 

[00 11] T-^7'P-fey9-Ji^S:iB^rsroi7' 
7A-*ty£*tr. SHt-FT'Ji. f-?TD-t7 
-•mSS 1 \,zftto$h&*t4 DVXTT 

n^7A^^y*^Nh'7hiO#^S:7x yf-^S. £ 

acOTa^^A^^y^tNh' y F<9lfH*£:7x -yf-f 
6. X(±. 3I2*-FT'*J. t-9Tu\l ^M%\T 

•f U *>0^27-D^7A^^y^(C*tJE-tSN/2t'-y 



FOffr££ 7 x-y-H-&. 

[ooi 2] T-^o-b-ytra, sii^xhy-A 

Xiili52t8H«. F V-J><?>b'*>t>frtf$&*£%Mxh 

frmmhft**^&b?hm2&XT-TW-7X9 

[0013] 

imwmvBm *mmz®*-tmt u*3tn 

12. jyac6xrn-fe y-9"X<iC6xi:^T^-9-^ • 4 
h?*y FttTMS320C62x/C67x7r 5 'J <97*a-fc 

scu tomtimmfctx^h. ^^imm 

• A yxhyjOhtkfrt>THmi5tiX 
MS rTMS320C62x/C67x CPUk^-b>y K #JS#4 
Fj i rTMS320C62x/C67xa««W&J Sr#S8$iTJtV\ 

iic6xtt«co-aiT-fci. vk ->t-<mm.b mk\mm& 
ti&. zixi±xtt*<?>®<vffi£irMm%izi±®%iztyt> 

frb%&. 

[ooi4] zzx-muzm&b. cexamn'p^mm 
S(cpu) i o o<7)3rt7n/7A^ t y i o 5 tf 

-^t'J 1 6 0(?)ffif%tt.Lfzmi)WFZtlX^&. z\ 

z\T%mmz&^x'j&mn*vLW7n-b 

Z&Wf-h. C6x«imVLIW7-n-fe>y^ -f&;b^A-»M 
F130AfcBlM Fl 3 0B<7)2-»M F*<«fc6<rfcfc:& 
S£*lfcM„ A-^-f F 1 3 OAfcBlM F 1 3 OmWfT 

^^7r4;H 4 OAk 1 4 0B£-£tf. -jR(CC6xT' 

XYTZmrth. MtX. ^C7)^C07-O-b.yHf{i- 
7*Oy^fc:^t^A>it& 0 Jlft^Sffr^T'U-yjytfVL 

wut^a ><?>imwffimmzT4 x^y^ti^,, 

C6xffl^T<0*— <DVLIWi^/\-^ y F !:Wtl5„ 
[0015] * f/f3- FSB 1 1 5«9 

7«f • 7u77&t]*;v9 (PC) &tf$"lSfS!i:i 1 
OtiOTFWX^ilS^^yFW, 7 , o / '7^ 
t'J 1 0 5*^^x-f xys- yf-/r3-FHai 1 5 
t7x-yf-?ix6. ^f^A 7 f/f3-K«il 
1 5«^it4><0SB^^?:T3-Ft, xyiSju-fo 
L. ft^C^tc J: Oti^SitS J: d m^m^W. 
(S. L, HXliD) b*T4 Y^ifiXni+th. 8^ 
JT-Jb^i/^SOx-fX^y^^fi, -9-4 F30 4, 
W$gm.hW\Xhh. -9-4F130Atl3 0Wi7* 
v7yJ*ftm9m?&&ftmiW 1 3 5At 1 3 5B£ 

tth. mmiih*te. nrnzmsmi 3 5a 

XJi 1 3 5Bli7x -yf - • 7xi7yKi]*7>9-m%m 
mm 10^^LTfpt^TF^*^O7xy^-S: 

1 2 5T»f6. ffii^A^tfc*^. flS^^X^ 



(4)^2000-2973 1 (P2000-29715 



RVXr7mW.l 2 5li7x ■ 7u9=jJ±i]*7>9 

mfummi 1 oiz^ixnathWi^^yY^ 

.0)7Y\sXfrt,7 x.>y^Zfflmit&. 

/Xiffi&Mfi 1 iM tfc*£, &3fc7>5$£ffi 

*) V9*W 7V)&gOtUSffi$80 <fc 5 7*7 A V 

[0016] Hfrolute, AIM F 1 3 0AX«BiM K 
l 30B±^#^-(ira^-ri.Uvxi'7r^;n 4 OA 
X»il 4 OB*»f,^-c7)Ui/'7.^5ia5r|0R^S. flO*. 
T. WxX?^814 5£tf-L-C<M F2bfc9lo*> 
^l^x?§^9*^flre*>£. #-»M FOUfTttr 
-***'J16 0£*ffU WM Fl 30Afcl30B 
Hf-Wt'J 1 6 0^^itCT^-feX-rS„ SOfflW^' 
X? 1 5 OliCfoTD-fc y-»M 0 0<9»|f££iSlJtirt6lil 

[00 17]gh>T. Zni/Xy-Mt, mtctfffi-Cvi 
-tXotz, m-*)m&Ztlfi:XhV-J>X' J §-lt>tlZe> 

-psrtwufs mfci^xhy-A^2rS5aBrigT 
fts. H2ji*%BBcoimt^s^rs. mo?* 
y^-rviyyAt'yyfRvmmm.i 1 0Atw& 

"f &»I»&#&A-«M F 1 3 OAfcBlM F 1 3 OBKIStt 
£>ixl>. rn/7A^ty 1 0 53&^^<^r-fXAVf- 
/f3- 1 1 5lz2~off)X-Yl>hZ>. 
X/^-zf/f^-^Il 1 5Ji2-o?)Sfr}H 1 5At 
1 1 5B(C^SI$ii/c„ #ggl 1 5At 1 1 5Bfc{ii& 

^rrr^2 1 7 At 2 1 7B#j&&n;5:ft.Jt. if^r^r 

? 2 1 7Afc 2 1 7B{J#*A1M F 1 3 OAfcBlM K 1 
3 0MZ$i$Zm&~th. X. #«gai 3 5Bli7x-y 
7X19=7 L.i)*7>9RXfffl&\ 1 0 (01 ) ff)Wb 

*)iz7xyf- ■ y-n77&tiv>?msmimsi 1 o 

9RXfffl®m.\ 1 OAfc 1 1 0B<7)T^T<OffiW^ 
77^yttSt. gai2 0Afcl2 0BfcLT. AIM 
FfcHM FO^tcftSg (-f£;b^ «g) VX^ 

&. fflsnsai 5 oAfc 1 5 0Bkisnre*s. 

(00 181 C6xW^2»#8IS:^LTl^a^ 7o 

-b>y9-J±20ia±^M^a5^ (asawNisufcH* 
T'#>S#fi!ifcJifl£S) fci>#S™T*>6. C6xfc<i 

1M FC4HiS*u #tM F<9t8fl^attffl3£#fr£ 

SSiifcU ( 1 5t'yF • ^7-b-y Yti%u-Y/XY 

F<bWgSfc*9. a-F£-;fir<0lM Ffc<0*H)rf 



[0019] 02£0^67o*yimJaT<9J: ptc 

iwm>. 7i7f- 7-n^A^<7y^ai/$i]»^a 

1 1 OAfc 1 1 0BO&*#\ 7D/5A^t'J 10 5 
<£:Wi2*l?--Mfc3;"m>S) 

>yf-/T3-Fgai 1 5Afc 1 1 5B^^^^.y 

h (VLIW8^N'^-/h<?)l/2) i7x7fti. 
Ty7^Ha2 1 7Afc 2 1 7Bttft*&A&tftiM F'V 
#^>FtS. &WC&1M Y^f^X^y^RX/ 
T^-Flfeiai 1 5Afc 1 1 5Bli ra^c/)j C6x(CiO 
Hffffl^^-y F^ffl»tS. ^<^t3r^'#-9-^ F 
fcT-f7.A'-y^$^ (AIM FO^fcttltttSBSl, 
LU Ml. St/Dl'V BfiHS-ttBgS£>S2 s L2, M2S.t/D2 

^X. f<^7 f-*^7n-t -y tNi rg^j C6xfc 

[0020] #S!7"0-fe .y-9-TJi. ^StLTV^V^ 
^7.^RtX7v^T^a 1 2 5»±A^>f F 1 3 OASOffllW 
Vxtl&fA F 1 3 0B$iI»PxX^<0W^rA^SiBi^ 
vx:/-£gflx6. W&*vX;/-&tf7.xT§Sai 2 5»i 

F^ja^sr^^nrv^^j&^ciatt. 

Ztilzfe-,XWBZ&$5-z.&. F 1 3 OAiBlM 
F130BcOS**«m^^##$*lTV^^ soa 
AvXi?&tXXxT^ai 2 5lic:fi.A>tf>g'|ji*£ft5fc 
S^*tLT. -Tj^-t-f F^-e-Ofiia^^glZOfl!* 
FTIiiiBi*(i^jh?ixS. m.<?m&mx'\&-ii 

t$m&v>tzib$>«r)i%<ttizm*u\ Wim* Ytm 

(9x9) *>>fmt-t&zi:i>£tzm&L\,\ zoxf 
7imi®2*w>tim-?x9 1 lx mfctz . -r%fr 

■hf>h*M FjWaia^^MS^ftfctt. *<m4 v<m 

sL^mis : jx 9<nftmm&L<r>'?x 9 1 znmjt- 
coxtt • -?z?0miTtfzti&*imt i%imif%e> 

[0021] 2o<D-»M YtzSLXcrm&UbxmWVzsX 

9&mt&&mi%i\ $<e)mimx\ mmvisx 

iSX9\t*1X9i+rA F iZ<?)&mEt& . *XV- 

7 j F^e-sr^rLTv^v^^^x^fcaa 
^ (xxmht^isx^wm. 11 )) L£ot-t$>%&. 

WS^^ltZt^m^miLW O6xHift0!T'2fi 

it^tihmm^^x9x\im^x9co-mmri 

%ts :7YVis>9 ■ ^-YZmmhm ; ffiQRV 
J-VTlTWmVv N2rirOCSRT\ -?-<0ffiOt'>y h 
\ix\s-? ■ +T4 FT'<±#2SfliSaxO*ffl{-ai3ltS : 

m&^"9- vY<r)7Y\sx*w&n>m. xbh. 
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^X9 j m *XV-7\ 1M ¥ ■ *Tfrtmi-& 

mfczhi'mm^. C67x itrnMuai) -eti. 

[0022] Z ZX'&^7?79 2 1 7 At 2 1 7BO«) 

m^tixmztti&vimtL^. ad- 

-f K 1 3 OAftBtM H 1 3 0B*8ft*-&£TOflU£ 
H^r-f^gaZO^UTA-t-Y h' 1 3 0A£§iJ?-r&<i: 
Hfi^fK. BtM Ktf*T*?**2 1 7B 

nzti^ommj vmR£$mt&#, aim k** 
rrr^ 2 1 7a«bim nhrshm vmsuzimt 

(•T&fc^ r 0 j 2: r 1 j x« i" 1 j $r r 0 j 
fc) T'ifc&£iC&S3iTJtV\, ^fUi'-fcSKJStTOR 

[0023] rpt^^x(i 1 mitet&misi;*? 1 

5 0 AXti 1 5 0B<7)u- J: 3 Sr. XmXoftM*- 

imT. larra r #$£j vrnvvx^^n^mx-h 

h: 

b'-yh H 

3 1 : #£¥X h V -&hb*X h V -ABim (± 

30: 3eH7T'f;lo^fcS9R»3^#©(b'yb3 1 

29: ^77M/I^i£A£frt?<b'-yh31-feyh 

2 8: £XMJ -AAfc^X h U -AB£ft#* (ft^r 

Si8293S0i) 

27: m^XrT«flg^ ( OcO^^T^ja 
2 6-16: ^» 

15-0: £J&AXx7 - VX? • b' y K IERS0« 
l/^^W OUa^a 1 ) 1 b'-y h ( r 0 j 12A1M K 
13 0 A^i. hit, r 1 j tfBlM H 1 3 OBa^* £, 
itS) 

[0024] 8>B£*XxT • VX7<i.I <rT1i 1 by h 
LT^ifctf, J305gfc LTIiia^S 0 2 b'y 

kovx ? t, wn *imT$> 0 . -eo^ss lf-^ #a 

1M lfV4***MIU £2 b'-y h#B*M K'ViDiS 

[0025] WTJ±» *#flfc J: 9£H$*tf:C6x->x 
•r A#\ 0 1 fcjK-^J; 3 =5r#— <0PC*- KT#-OX V 
•y K?rllff1-5ttffiA^02 (CJ>S J: 3 & 2fiPC*- H 



[0026] mmz7n-/7J*li. Tn-fe y?-##8|$ 
tf. H— «M ^-CgtfgA&tfB+M H • 3- Y+<Tu7 

®VVX?Oyfim*WA VWtoWJX? 1 5 OAXliB 
1M YMWlsisX? 1 5 0B<9fc*^£>a"vntr-^-&„ 
7*5 4 >- • 7 H U^l/ vX^PEKiVN- H>)x7- 

*<9fl!!«<i^5rl^'x ? & ZWWmzzi . 
[0027] ^SL7tA1f>f K 1 3 OAt B^ K 1 3 OB 

■ft. Z\tl(7)l~i<mftli. ff^^3-K ■ XbO-A 

[0028] UT«±ie^<oa^L^0lT\ X hT 
(P^'Xi'ntn+l ) Sr^LT^S. 10 

h74femfii^ (WJXfn. n + 1, n+2RX/n + 

3)izms^mx-s>t. 

1 . >mizmtx&i&?>-£im. ftmtwj voa- 

2. r#sj wmvitx?\z*<r>mzt£Kmm/WL 
KXT-Twm&u-Y (z<r)m%tmzy.Tco2m 

: J\>T\S. r^7j fc5^^;P36>*»S) . AiM KtA 
^ K*(f3~H - xhV-^crnsvyyzmf. b 
^ KfcB-9->f ■ xh'j-^co^yy 

Zffii. ROa (AD->f VmttsiSXfO) tKUZt^V 
£Dold_tsk_GRs{CXhT^l' («#) . RObfcRlbSrX 

3. Affi»|»l/v'X^c7)rt^$-R0l>A^K. ROatRlaO^ 
fcaa©o-H*»fT (»Tfc4-9-'f ^;U*^I») . RO 
bt RlbcoSr^^a^u- H$rl6ff . 

4. CSRKfflH/^'X^Wrt^^Rlb^i!), R0b£O^§5:A 
■t-f KcDANR^ik R2atR3a?:XhT^y;K R2btR3 
b^XhT^y/P. 

5. IER$0{aw>-*X^<7)rt^S-ROb^S). RObcOrtS^A 
^ KcOCSR^f). R6b^R2a^\»l), R0bfcRlb^^=£ 
•JWCtLresLsave^XhT^T'^. R4atR5a$rXbT^ 
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6. \Simnv : JX5>ff)Pmin\>^m. R7b£R3aA. 
IV. 

7 . RObfc RlbSr^t 1 0 CO ( Ctl_reg_save+ 8) *\X FT 
b) 

8. ZZT-lisym&^-VTmfr*. 
[0029] ZocW Vtf%.~<r>X\s», FCffl#££ 

fit* z t cssshfcK -e«offionsfiBi^> 

>-^XV»Iffl^gl 1 OAXIil 1 0I&P9I X 
« ft£ffl&?4 F (Wxlfvx? ■ 1M K> # 

[oo30] Mt L\mmx'\iruyyMimm^J 

xftMmwJxfcomitxi-Yl.zn&Zn.o. ZZ 
Si§£. Ta^A{Mg££o-F^£<J*g#*>£. 
WX9 0)1X9 ■ zHf-CDZ-Zmfl-thZklZimZ 

v<oMmmmz*t ixi>z nuaLScti. 

[0031] 2*#WaJ:#ffift3i'lfc*£\ Wxtf. 

m&4ffc5N£<94g&ft5:A s B N C, DfcDf^ 2flc 
#^IB^SfrjmABfcCD s ABCfc DXIiAfc BCDT& h . 
ft-?TTo-fc-y-'f£2X{43 (AB/C/D. A/BC/DX«A/B/ 
CD) X\5.4t&Mzft?£CZh. tt&LX. 

IZW) Oh. 

[0032] ftm<?> i -ivmmimiiftxT-* 

(predication) XhZ>. *Mt UiHttPTCtt* Ztl 
t>it%mz£*)%{titriz®ftL. Tu-tyW2W 

fo^x i- v-&ffiximz-gimzm&<DTci-tx® 
mm^mttt. z<mu. aim vtfzwvx? 

<D\r>tf-exHzZi\X\^hfr*-#-)VL (MUiiS^y 
TOkotcWk (predicated) g§g) . BlM F«i9r£ 



L £B$fc W ^'x 9 £ -fc' ofc-f £ „ J: o 

frl/0>*£fc£«£l/0*4. dfitf-fdT&V^ 

t LT-fefn tc L£ k S>* * £&H1 LTH&S a- F X 
l\)-J*tfkM FT'UffLOvt. KtrCHM YIPls 
^'x?*? VTLttfriV-TZtmizftX Li-it: 
F*^|aItt'v ; X^A. £ 7)2o^a:a 

fc «w- ( sna^ ) c 1 1 ?z h . 
[0033] mim&m> 1 mx&it, m&x b y 

-A fc LTtirSlX h 'J -A ( ^co-t-f X ) fc« 0 

i X*-is<7)Zl~- H^h y-A*fflfi<0 

*ftxmrthz\tX'bh. CitttttfLHPpWC* 

*. 03 (±) tH4 (T) a. ^sit-F-e. ^aix 

r-y-A#<6<W r-'T^MTSIffLTV^^t:-^ 

^ K X f y -A&^aEm 

cOA-t^f Ftii<frl)Wz-iim.iM ??VX'mtfL. B-t>f f 
#^*^-9->f ?/KcHfT L. «-^T8f^co#->f^ 

X'bh. ^X1fmi^X%tc^^\t. £8fStfS-£5|?T 
•f-|)<7)t^)*)^>^8■9•^^;^*>*^„ ^t<7)4 

^^'MfftT < X* -y ^«rig-C*S t t » B 
1f>f F«^3ET'«^^^cO-!r-f Xo (4igr^) PS-H 

[0034] 4^WiiH«^X?£2«ft-f S'-tfg 
iafflU>-'X^^Hffl*«-^<7)Hf>f Ft#^i. 

(-r^*>^#— >f^-^*<w>f F«#— 

-vAkBW^x^^r-f/K^PI^af-S'^t 
-^S-f^—W^ F«i^^S#c0Bt»--f F • V^X 
^7r^^5r^i:-r^) . %->X-Um4 YcoftM 

vx97y4)vm.*). W2&mfw^%m*m. 

L. #->f ^-i^lM FT'ti-ecOffl^filig^ftfir-r 
StfU-D-^ F*0 rffi<?r»r^ ^/i, j 1£«g£JgU 
m*~iS ■ -*H FTiiJi^^xEftftHi: LTSJia^ix 
5. %.-A*~i;<r>*r4 FTii, r A -!M Fj 7;l- 
B${cm^3cH7r^^ftmi tbhM Fj *^L. 

[0035] #W >-v'(7)D->f Fj»W1M F*»4> 
*tL&M0)ti3Zl>> ! X?yT'()V ■ -i t-is'^mi'i; 

x?~7TAfrim*n \f — t h trnth 1 1 v » 3 ^-c. 
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Z t h . ^ <OA'-y' 3 y.i#f£f JfcB 
[0036] t^<7)i§£fcpgtllfc:^i§£(c,i, <t'*>^> 

vmrni-mmmiK m^tx^m-hzt 

lXlt%z.t>il%^) 

[0037103 \zw.h t . ^nifcpwiTW^i^* 

'J 1 0 5^ r 2 Sj T^-fe^<^5^ttS-j!Sl-rSJ5A> 
0#ffi*jS-*. 7?-fcXflBfcJ£l&JI&3 0 3 

emmTT** V ttfrW 9A>T&a+4tWr v b ( 2 

5 6h*-yh) tawr*-*. ^^fftsi±-e^ffio»j8fffl« 

fc&KSflM F 1 lOAfcl 1 0B*>£ 7x7-?- • TD^ 
7A#«7 1 1 OAt 1 1 0B£#T. & 

^^;PT*^A.<0-^>f frPfr^t*-? F • 7xy?-£ 

&1M F(;U^fc£WM?;^fc*0&«D8f£f#&. 

t>»<M ?Mz*M Yia&irttrVrv b*% 
X. miZcr&ffi/ijr yhZ'&h. 

Vtftf>, FIFOAy7r* { #*gS3 0 7Ai:3 0 7BfcL 
T£-*M KtaJt4.il. :W- / 7r l J ^^ti^-iTW F 
• 7i7f • ro^A^^^a^lTifell 1 OA 
1 11 0WfflWTizf>&. Z<r)U<?)7V 7i -y^Jig 
^gfiJtcfcV^ttT'*'). ISl§iifc0!c92*K-Ftt 

[00 38]B-<MF£j?.l>fc, JgfgttJiSSl SIMLA 

^'j iM KTfcS ) fcS+ttfcPWT. S3 2 2Bli, 
HfffflW^T h£fflSU ras^j C6x 

(S£lHiS01c9J: dfc) t LTx-f 
rrJ-Ff&Sl 1 5rtc7)H|ffi^^-fs. B^M KfcB 

[0039] £*t(~, aim mzcommwFcomiz 

6i7^2 1 7A«, 4rtt*1ry b 
£A1M H • A^y F 3 1 8AfcBtM F y\-^r -/ F 3 1 

8Bty-hf s«ftato*^y-h • r^7-M^a3 1 

Jflh'v h^iglnrri.vIt^-g-tf^^Tr7'Kii^f 
UtT^ftS (-f^i)^. B^ F - Uj/x^ • TKl^x 



0-1 5liAtM F • 7 r 4 16-3 IT 

S>h\/=JX? ■ TFl^B' fcS&i.£>flS) . 

fftmfetmKthmfcv h bt^ y 

^ y\'^ y F j fcjg^fts. SW1&JI3 1 9.iA-»M 
FX»±B (B' WW ) K • 1M 9MfiZ.W4 

igs-ts. -7t^ru^32 immim3 1 9co$j 

fflTFT'A-9->f KXUB' -»M H • y\"^ y h { 3 1 8AX(i 

3 1 8B> w-hhti-zmm-h. mmiti^ y bu 
-^-b^mz^^m^a.h. zcoftmzx*). 

A^-f F - y^ y FtB' ^ F • ^ y h^Aif-f F • 

wry* >ifcti. m^mco^xmi-i^- 

A ■ J*7~-y hOSJSms. k*H b\t*T4 9 

t'-y h S-b y F LTV>*V^eES<0^^ 7 F 1 

m— t-f F(C4^feLt^*-ri»^/N-y-y F{±8U!-t£ 

?)\stX'tf£ft%£izmm%3- Fco^tiunsn 
fr^^/N-7- y F*w>f bxmm-ht. 'U 
TyJ yttmris—ryx r^A. B' . a, a, b' 

itltt. ®l>»^-y h*«HUy±<7)A^ F«T^ 
IzmiX^&XiS&XWA+M F^A-^- y bSrSftSL 
Jt^ftc^4L. r^A. B' N 

B* . A, B' r. zhii. ±X<W *M Hffr^Vt 
^•yN*«HitU:<OB' 1M F^to^*»*|,y\-ir.y F 

lUIJyjJ^LoS. t%b*> r *A. B' . B' . B' % 
B' v A % B' . A. A. V x A. B' Oid&x- 

[0040] WT<0«{i7-o-b >y ^<r)^ffM<7)mt 
7*n-fe>y-9-SrinMfcSati.*^L. r^i- 

^^-^A-r-f f j t^o&VMm\mm<?>Gi'$itf*% 
w<r)&mm<o%.--4 x-i; ■ *h vzimizditih 
frz^-t. immzm^Ltz r#m-3-bw< f*j t 

^4^5)- ( 4 ) ft*/*?? HcOficoSDh-^^-r. JiJ ra 

-*H?Jl> (g*To-b7-9-T) rtT'Mff(cHff$^S 
tcOT'l 9 Mh(Dkffi7lz$mZtiZ> 

<ztt£'<v&^mx&^x'bzzt£nm-& (m 
■ *m bizcoz-mm) 

mi® : An A 12 {B,, A, 3 > B 12 {B 13 B, 4 > A, 4 
mm : <A 21 B 21 Az 2 B 22 ) ^ z {Aj 4 ^ B 24 } 
[*1] 
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[0041] ±ie^T\ AfcB^M Ftf$*£fc3«rr 
Fi 9 ffe^aiiHff(c*< £ t . 

<mwmzm&zt\,zxmmmi>. itz. 
uztum^^mwftm (mm i him ?*twc 

[0042] 06xT'S&4rtSOf-<7)X b-MtX^V - 

xy?e&mtzxht,mfr* jxxrayjj* y# 

X-vv is =.tLX®m%iXtz%&*v -yvi • $XI$t 

rnztz. LfrLtcvc zb-Mzm-?m*)2-*H 
vz%£tzftm-&zti>m&x\ zcryi%£-imm> 

[oo43] mm3mmmtmiti2>m2m&m(r)Z 

a xay±m?- f ■ x mj ~j»*&rj x<wmx f y 

-Afc LTAiM F±C ro-^j -tSTtftcOSaa^/N 
-F^xTwl&Jjfcjtairf S. do r o-a-j fct£-*M 
X Xh'J-Ai!flJl5:t«r<ltU -tOtSSBlM 
F ££ttTI5&*39igffifc:¥-9--f Xcd£>£:j - F 

1. To-te 7-9-2 0 0 F T'HffL 

2. SI2^-7X?at/XxTi&gil2 5tJ:»). Tn-fc 

•v*2 0 ojiije^is^-cieaL^ X o F'v 
oaASr^-rs. ztmmw \/vx?7t4)\>* 
m\-thzttm&L<. &->xim?v-\t£m*s: 
w &wximi'i;x?tz<m<rm<m\iA*r4 f 

1 3 0A^3t-$tl5. A1MF- 7i7f-7Dy'7 



#i.A i mLT^I>SA-9--< F 1 3 0AfcUb-;H"£. 
t&JIl 1 OBttijt^SHa^yK^ • TFl^xfr'n 
XXbTy~7/\s£1tLXJU- 1->*\&, h*tA WAV- 

v vmtmmmiz-kTu-t'yvzmLxim-r 
[0 04 4] z<nmfi<7)vyv<>xT (t%h*>. mm 

S^V-vM y/j/^fA. RTOS) mft£ZZX*%l 

xx-ht. ^fB-t-f KisoBSrT-yxyrhLfcv^ 
• 3-m/mwxmi)*ti&mmz. zix^m- 

0. AIM F 1 3 0Awro-fe>y^SrW|g^L^Jth.tf^ 

[0045] RTOSCO^ a hlzmtCfo h . ?>e=Sr 
^>^fU±20WM^5S3«<7)3-H - Xhy-A (^if 
-f^a^^X) t 3§OT-o-fe-y-918i£ 
^KUc2o<0^^ h\ ^«Ltlffl^^ Ft 1 

xyy-K\,z>jtm^ uft><ft&ix$mt. ix^-c 
<mizm txvmmti'&X'* hzh £g»L . ffiffl-rs 

*^fi2rilSi.^c^--YXco3-F • XF 

[0046] mo^^u-f- -r v^v-XrAJi. ^-9- 
XtfOX F y -AJiK^^^^Soraro-b -y-9-<0- 
^-9-^ F£ft*-r!.J:5*fc£U ^oTRTOSJi^^ 
IS^fa*«ffl-9->f FT'M*^HS^TAS^t^Sj|? 
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f#s t>£.mm<&gk i . +ftmm%% 
msjt&miz&r't xoxbo-^z^m^-vo 

AIM F^ r 0 -;J/j -t&koVigX'Z. &wcim F 
[0 0 4 7]*flBitfflrc^iL^^inixT, S^WBS 

[0048] KLhcogiBHfcB LT«d«T*ffll*HWtf- 

s. 

( 1 ) mm^mf-^ru-k-y^-iz^x. mf- 

9 k. HaiHT-^TP-b-y^i. 7o^5i»d 

AfrfrWUfT Zhim 1 H t . m l «f^r-^ l^* 
fc 31 1 Sto«SO;B£fl'ffl Lxm 1 rn/5A^-) 

-9vvx9fr^n\^t&2m<rtf-9vi;x9km 
m i sp<o«i^a*^^8 Lfc^2Sco«sisis$-ffi 

fflLT^27'O^A^'>y^*<7-p^^A^tfD||fi : 
£!M»1-&m2*-Ffc. (Ct¥oTSfl?WtiW^tE 
j&fti(H*f5x--*TP-t -y-*. 

( 2 ) SI 1 JiEaOiS*^ST-^rp-fe 

T, mi : f-9\y : Jx9\timrr-9U^X9c^^<r> 

<r>w vtwmtitmm<rmt<7)mitim<r)w-4 f 

frt>®f&.$tl. m\Tviy7J±ii*7>9l±k*M f • r 
-*WyX*fcAlM F«ifig§lffli:fc:BW&U S2TO 
^Atf'/^fctfrtM F • f-^U^fcW FflK 
gggatfcW&U IS2*-FT\ f-^7nt7tli 

( 3 ) ^2^E^£7>SftiSr^T-^rp-b-y-9-tcl3V^ 

ffimirvxfttx^ mi^-¥X'itT~9^x9 
tfflszmvmwM^ t *> i mmmwx9<r>\ 
im vmtz* vmmti. *2*-kt«kim f ■ 
7-9 v=jx9 1 a^m vm^m.<nmmt'p^:< 1 1> 

-r f • x-^^^x^tB-t-f Ft8t^a<osifm'>& 
< 1 1 1 wwmwxtam* FatfHct 

[0049] ( 4 ) ^2 JSieaoi@fi^iST-^rp 

8i T-p^A^^y^tj: mmzti&miT-fT 



i-ttim i fi<bx f y -akje& u . a-<m f • r-* 
ui/zftHM \tffl8mmzmixm$ti. m2 

*-KT\ ^2TP^5A*->y^tJ:0$i|t3l^?.1g 
Str-^TP-b y1fW^fcflSfS^B«0^fc £»T 
S#^coA^-t^2^XF'J-i.fc^L. 
F • T-9Vi?Z9k&H YmttSmZtmLZWri 

( 5 ) ^2^i2K<Oj@^^15x-^rp-b •ytNcfc^ 
X, f-^7n*7ttt. flt2*-HT. mi7*P^7 
■Mr^y^fcJ: 9$l«£ft£ffiS</}«87 r -:?:rp-tr-y 

h y-At/£gU ( 1 ) AIM F ■ x — 9 ]s i/X 

9tw4 mmmmimti^t ( 2 > bim f ■ 

T-?l^X?fcB-'M F«I^S$:#Btr5ife^t^ 

sfcr-fx/ty^-r&^ttiOA^ m%3m*m 
mLxmtzti. m2*-vx\ m2rayy^^y 
9£* mm^titmff-9ru^;^<r)^tbw^ 
mm.com t *m&thtis%(r)x-z-&ts&2$i3}x v y 

-AKJSSU BlM FSUgga^ffifflLTUff^n 

S^tSr^r-^7-p-b>y-t. 
( 6 ) m5WdM<r>mmGmT-97a-k y-ttiJV^ 

rafyA^Vk. ^l^-FT. f-97 

a-t yWimi7n?'7&*J*»9iztfjat h&t4 9 
iVXrrvfyl***: t>*»^Nh'-y h^j7i <yf- 

^2^-ft. f-^ro* >yira£i:<o- , M 
•C, miTP^i»*'>^{cMl5-rsrp^A^q£ 

y*>A,Nh' y F^^-5:7x-yf-L» 
*7>9lznmth-Tv9'yJ*X*; 'J*^Nh* y F<0#^ 
£7x-y*-T6. j@*^Mr-^rp-b-y-9-. 
[0050] ( 7 ) ^ 5 J£fE«oei^!5T-?TP 
-fe-y-ttfcV^T. T~97V-tvVcr>$mm<7) 

^fciee-fST-P^.A.xt'jfc. mit- 

FT\ T-9T\D*yimmi7v9'7J*tV>9lZtt 
l&t&&*M ?/K'7o/7A>t D*^Nh* y F<0^ 
^7x-yf-L. *2*-FT\ f-?7D-fe y^Mi® 
1 7-P/7 A^r (CJtJS-tl. 7*P^7 ^& » frt> 
N/2t'7h<^^7i'yfL. $27Dy'7A*'> 
y^tCJtlB-tS7'P^7A^^'J*^N/2 t' y FiO^ 
«7xvft*. eSf^If-5'7n*7t 

( 8 ) %2mm<r>m&ft5inT-97v* vwz&^ 
x. ®i*-vkt&2*-vkcomxsm2*:-\:km 
i^-Fkcrfflvrnttefi^tzxymmztiz. m& 

( 9 ) fH8mML<om^^mf-97a-t -y-tfciJO 
T. ^lSOW^^'x^rt^^at^lffl^b'-y F£ 
IBIiLTr-^T-p-fe: ylfli^ 1 =E- FfcSS2=E- Ft 
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fi^fSr-^ro-fe ■>/-♦)-. 

do) %8Wimcom£tii$mT—? ra* v-viza 

^<«l:S 2 F t & 1 F 
(11) ^2^Effi^^tSr^iiT-^Ta-b y^tfc 

[0051] (i2) *mm±mLr—5>isvx? i a 

OA, 140Bfc. «&fiSfig£S130A. 130Bfc.« 
WTu7?b.D*>y9 1 1 OA. 11 0Bfc££-trj&Rifr 
^f-^ro-b -ytfT* 0 . m 1 Xli8l2 FOif 

*>^Tmmzmmmx'hh. sei^-F-ra. r 

-^To-b xt)-{im-#^M;-ixiS:S|4T^. 182 

ISi-&¥#l,zco*7?-tXt& 2r>(7y^^x h V-MZ 
&§LX{>£\\ itzit^ f-^7nt7t«, ( 1 ) 
AIM F • f-i'l/yX^tAt'f F«figgg£#Bg-t.5 
fShfrfc ( 2 ) BiM F • T-^WS^tBlM FiHtgS 
W:i^mtl^i^Eizr 4 XJ^y^-tl ztlzi 
0. AIM Hffil^M^ffifflLT^-^T-n-t^i)-^ 
#fift&iflr££-&tf5g 1 ft^* h V~MzsmiXi>X 
\\ m 1 VT\i. r-?Tn-fe -yim&tM 
Nt*-/hm^7x-yf-fS. ^2^-FTIi. r~ 

tf^2TP^7A*«>y^£0^£7)N/2b*-y F£7x 



Xi?$G^ai2 5 5r^tr. 
[0ffiofS#&lBB|J] 

mil %wmiiz&uxmmvLW7ci-t>yir<mT' 

T"3fD".X • -i yXhJj* y FitC62x7 r 5 'JOBS 
PrJ T i: 7- o ^7 A&tfx- 9 X t y ^fSBWb L 7 o 

•y?®mz-b&. 

[02 ] #3|BB?) 1 mm&->T3SgZtitJB 1 ^7 

[®3] xmmmmmizj: "5333^*1*01 w 
[04 ] xmvmmmtzx o^§^0i<ot 
immm 

100 CPU 

105 Tn^A^tU 
160 x-^t'J 
13 OA A^4F 

13 0B B1MF 

s. l. m. d mmks. 

14 OA. 14 0B l/yX^7r-^;P 

110. 11 OA. 11 0B 7i7f • 7n/7A^c> 

115. H5A. H5B ^fan.yf/f3- 
FgS 

13 5A. 13 5B 

125 ^stx^rga 
120 '*4774ywmm 

14 5 l^'A^^Hgl 

15 0. 15 OA. 15 0B fflmisiSX? 

2 1 7a. 2 1 7 b ^rrr? 



[04] 



A*-f F/B'*< K 



- U - Ul 01 



A&ffB' P$>X*7r<*: 



02 



B 1K K»(li 

17XTL 



I 
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mi] 



105 



100 



115 



<^f< Arty 9-/^3- K 



I3M 

Knoie 



_J 
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B 1K Ka»B^ ,J08 
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x 



Pitt*? r-f* Aft^m — 



145 



10 

S9 1 „ 



^^^1358 



"7 



i — S" 

-J I4t 



1408 ISO 



160 



[02] 



105 



11M 



1I5A 217A 



7xtfPC 
A 



i-f 73 

KA 



217B 1156 



7xyfPC 



13« x 



'AtfKMI 



CO 



A*<K 
150A 



(a) «J*s Q 



140A 



145 



200 



4tt*<KB M20B 



I JOB 



02 



M3S8 



7 — 9 RAM 



— |H>X*77<*B (IKK) 
1 140B 
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15GB 



__ r _ 
160 
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